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THE GARDEN OF ANDRE MICHAUX 
By W. C. Coxer. 

Among the earlier botanical explorers of America none pros- 
ecuted his studies with more energy: and enthusiasm, or met 
with more courage and fortitude the hardships and dangers of 
extensive travels in the wilderness than that restless and indom- 
inable spirit, André Michaux, of France. The studies and 
travels of this distinguished man are accessible to students 
through the Journal of his travels, written in French, and 
through his botanical works, but the extensive Southern garden 
that was established by him, with the assistance of his son, 
Francois André, who was then but a lad, cannot be definitely 
located by referring to their works. So far as I know the only 
account of the location, history and present condition of the 
garden is contained in a letter by Judge Henry A. M. Smith, of 
Charleston, to the Charleston News and Courier of August 23, 
1905. This is, of course, not accessible to many, and as a result 
there is very little known in regard to the garden by botanists 
in general. To bring the facts within the reach of the student 
is my excuse for this communication. 

I shall first give a copy of Mr. Smith’s letter. He says: 

“Tn the Sunday News of August 20 it was stated in your 
Columbia correspondence that a letter of inquiry had been 
received concerning the Bot. garden of André Michaux, near 
Charleston. 

“ The site of the garden is near the Ten Mile Station, on the 
Southern Railway. It lies on the north side of the track, 
about a half mile west of the station and some 400 or 500 yards 
from the railway line, in full view of passing trains. 

“André Michaux was sent out by the French Government 
— the Royal Government — to investigate and introduce into 
65 Printed June 26, 1911 











66 JourRNAL OF THE Mircuety Society. [July 


France such trees and plants of North America as would be 
acquisitions of value. In 1786 he purchased this tract of some 
111 acres and there established his so-called garden. 

“Tt was rather an entrepot or place where he planted the 
seeds of promising trees, shrubs and plants, so as to have young 
seedlings and fresh seeds in the best condition from time to 
time to ship to France by the comparatively slow sailing ships 
of the period. The garden was sold by order of the French 
Republic in 1802. The deed of sale on behalf of the French 
Republic was executed by André Michaux, the younger, the son 
of the first, and himself an eminent botanist. 

“The journal of the elder Michaux shows that he spent a 
very considerable part of his stay in this country at this garden, 
engaged in the cultivation and selection of the trees and plants 
collected by him over the Eastern United States. The garden 
was apparently kept up for some time after the sale, and was 
for a period owned by the Agricultural Society. 

“ Nothing now remains of the garden proper save the lines 
of a few old drainage ditches and ponds long silted up. The 
position of the old dwelling is marked by some broken bricks 
and a grove of trees, oaks and magnolias, said to have been 
planted by Michaux. When the writer first visited the spot, 
some fifteen years ago, there was a fine Salisburia or ginkgo 
tree, but this has since disappeared.” 

As the “Journal”* of Michaux begins with his arrival in 
Charleston in 1787, thus indicating an inconsistency of dates, I 
wrote Judge Smith as follows: 


“T notice in your letter to the News and Courier of August 
23rd, 1905, the statement that Michaux purchased the Garden 
tract in 1786. In his introduction to the Journal of Michaux, 
Dr. Sargent says that Michaux first visited Charleston in 1787, 
and I notice that his Journal begins on his arrival in Charleston 
April 19th, 1787. Had he been to Charleston before this, or 
is 1786 in your article a typographical error ? 

“T cannot find any mention of the Garden in the Journal 





*Journal of André Michaux 1787-1796 with Introduction and Notes by C. 8. 
Sargeant. Proceedings of the American Philosophical Society Vol. 26, No. 126, 
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before the page 22: does his reference here to securing land 
for the king mean that this is a date of purchase (July 12th, 
13, 14, 15, 1787) ? The deed will be the best evidence.” 

To this Judge Smith gave the following reply: 

“From the record it appears that the tract of 111 acres 
near Charleston, afterwards known as the French Garden, was 
conveyed by Lewis Besselieu to André Michaux by deed dated 
3 November 1786, recorded in Book Y, No. 5, p. 131. The 
same tract was conveyed by Fr. André Michaux (Michaux fils) 
to John J. Himely by deed dated 8 March 1802, recorded Bk. 
G, No. 7, p. 102. There is also on record (Bk. F, No. 7, p. 
333) an agreement between Fr. André Michaux and John J. 
Himely dated 27 April 1802 setting out that this property had 
been originally acquired for the French Government and that 
the proper department of that government had authorized Fr. 
André Michaux to make the sale but reserving to Michaux the 
use of the property until 1 March 1803.” 

It will be seen from this that there is still an unexplained 
inconsistency between the Journal and the deed. Did Michaux 
visit Charleston before 1787? Or did he buy the land through 
other parties without having seen it? He came to America for 
the first time in 1785, arriving in New York, and he is supposed 
to have remained in the North until he sailed for Charleston in 
1787. I know at present of no way of settling this point, but 
other sources of information may yet appear.* 

The old garden property has changed hands a number of 
times recently, and is now owned by Mr. St. Julian Kestler, 
of Ten Mile Station. 

Michaux remained in America for more than ten years, 
a:c if he ean be said to have had a home in America it was at 
this garden, where he had a residence, and in his Journal he 
makes frequent mention of the garden and of his work there. 
It was from this point as a base that he made extensive travels 
into the Alleghany Mountains, and into Kentucky, Georgia, 
Florida, the Bahamas and other islands. On some of these 
trips he was accompanied by his son, Frangois André, who, on 





‘ *In a recent letter Judge Smith suggests that the deed may have been ante- 
ated. 
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his first arrival in America in 1785, was a boy of but fifteen 
years. The young Francois was also of great assistance to his 
father in collecting and planting seeds, resetting and propagat- 
ing plants, and other such exacting and laborious work of the 
garden. This training was of great assistance to the younger 
Michaux in his future career as botanical explorer and author. 
There is no known portrait of the elder Michaux, but there is 
a daguerreotype of Francois André, made in 1851, which we 
reproduce as the frontispiece of this issue (Plate I). 

In 1796 André Michaux returned to France and after 
further travels died in Madagascar in November, 1802. The 
younger Michaux, who had left America before his father, was 
sent back in 1801 by the Minister of the Interior, of France, 
with instructions to ship all available nursery stock from the 
garden to France and then sell the place. Almost immediately 
on his arrival in Charleston, in October, Michaux was attacked 
by yellow fever, which disabled him for over a month. In his 
“ Travels ”* he says: 

“As soon as I recovered from my illness I left Charleston, 
and went to reside in a small plantation about ten miles from 
the town, where my father had formed a botanic garden. It 
was there he collected and cultivated, with the greatest care, 
the plants that he found in the long and painful travels that 
his ardent love for science had urged him to make, almost every 
year, in the different quarters of America. Ever animated 
with a desire of serving the country he was in, he conceived 
that the climate of South Carolina must be favorable to the 
culture of several useful vegetables of the old continent, and 
made a memorial of them, which he read to the Agricultural 
Society at Charleston. A few happy essays confirmed him in 
his opinion, but his return to Europe did not permit him to 
continue his former attempts. On my arrival at Carolina I 
found in this garden a superb collection of trees and plants 
that had survived almost a total neglect for nearly the space of 
four years. I likewise found there a great number of trees be- 





*Travels to the West of the Alleghany Mountains, in the States of Ohio, Ken- 
tucky, and Tennesse, and back to Charleston by the Upper Carolinas. London, 
1805. 
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longing to the old continent, that my father had planted, some 
of which were in the most flourishing state. I principally re- 
marked two ginkgo bilobas, that had not been planted above 
seven years, and which were then upward of thirty feet in 
height; several sterculia platanifolia, which had yielded seed 
upward of six years; in short, more than a hundred and fifty 
mimosa illibrissin, the first plant of which came from Europe 
about ten inches in diameter. I set several before my return 
to France, this tree being at that time very much esteemed for 
its magnificent flowers. The Agricultural Society at [sic] Caro- 
lina are now in possession of this garden: they intend keeping 
it in order, and cultivating the useful vegetables belonging to 
the old continent, which, from the analogy of the climate, prom- 
ise every success. I employed the remainder of the autumn in 
making collections of seed, which I sent to Europe; and the 
winter, in visiting the different parts of Low Carolina, and in 
reconnoitering the places where, the year following, I might 
make more abundant harvests, and procure the various sorts 
that I had not been able to collect during the autumn.” 

The “ginkgo bilobas” (Ginkgo biloba)* trees here mentioned 
are undoubtedly the ones seen by Judge Smith on one of his first 
visits, but they have now disappeared. 

The Ginkgo is one of the most unique of living trees. The 
leaves have the shape and texture of the leaflets of the maiden- 
hair fern, and for this reason it is often called the “Maidenhair 
tree.” While the general effect of the Ginkgo is more like that 
of the broad-leafed trees (Angiosperms), we know from botan- 
ical evidence that it is even more primitive than the pines. It 
is a native of China, but grows well in America and is often 
planted for ornament. 

The two other trees mentioned in the quotation above have 
now become extensively cultivated in the Southern states. The 
Sterculia or Varnish Tree is an exotic-looking species (native 
of China), with very large leaves. It has the remarkable habit 
of maturing its seeds on the exposed edges of the open carpels, 
The “mimosa” (now known botanically as Albizzia Julibrissin) 





*Or Salisburia adiantifolia, another name. 
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is one of the few hardy members of its group, and is the small 
spreading tree with pretty pink flowers so often seen in Southern 
lawns and parks. It is the only one of the three trees referred 
to above that is still to be seen at the old garden. 

In order to see the present condition of the garden I visited 
Charleston early in June of last year (1910) and went out 
to Ten Mile Station. On getting off the train the fine grove of 
broad-leaved trees that marked the site of Michaux’s house was 
in full view about one-half mile farther up the track, and about 
400 yards north of it. The grove is bordered on the east by a 
field, on the north by an even second growth forest of old-field 
pine (Pinus Taeda), on the west by the narrow swamp of a 
branch, and on the south by bushy cleared land through which 
runs the branch. As I approached the place one of the first 
things to attract my attention was a tree of the “mimosa” men- 
tioned above. It was in full bloom and stood near the branch 
about half way between the grove and the railroad. In the 
field to the southeast of the grove is an immense old Magnolia 
grandiflora which was almost certainly planted by Michaux 
himself in what was then the nursery. A photograph was taken 
of this tree, as shown in Plate II. It is unusually wide spread- 
ing for a magnolia, and is one of the most impressive speci- 
mens I have ever seen. 

Approaching about one hundred yards nearer the edge of 
the grove I took the photograph shown in Plate III. Magnolias 
appear on each side and oaks in the center. Within the grove 
the interwoven boughs cast a dense shade and all the trees are 
densely hung with long gray “moss” (Tillandsia usnioides). A 
picture was taken here under the trees and it shows well the 
dense moss and the low hanging boughs of the live oaks (Plate 
IV). Near the center of the grove, about 150 feet north of 
where this photograph was taken, stood the old house, and its 
position is still distinctly marked by several piles of broken 
bricks. Immediately in front of the house are three very old 
live oaks (Q. virens), one of which has recently been blown 
down. The other two are apparently from the same root, and 
are now on the decline. 
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A few feet from the west side of the house stands a very fine 
old specimen of the southern sugar maple (Acer floridanum), 
which was undoubtedly planted here, as the tree does not grow 
naturally in such situations around Charleston. So far as known 
it does not approach nearer Charleston than the headwaters of 
the Cooper River, thirty miles away (Elliott). About five 
other good sized specimens of this species are grouped in the 
grove to the southwest of the house, and a number of much 
smaller ones are coming on as seedlings from the old trees.* 

About sixty feet west of the house stand, close together, two 
magnificent old cedars that certainly reach back to Michaux’s 
time, if not earlier. Draped with “moss” and perfect in every 
way, they are the most impressive specimens I have ever seen. 
Other trees of the grove are a large number of fine magnolias, 
live oaks, and water oaks (Quercus nigra L.), two very old red 
birches (Betula nigra), and a large number of smaller seed- 
lings from them, a few post oaks (Quercus stellata), black oaks 
(Quercus velutina), choke cherries (Prunus serotina), Caro- 
lina laurel-cherries or “mock orange” (Prunus caroliniana), 
white hickories (Hickoria alba), and sweet gums (Liquidambar 
styraciflua). There was considerable undergrowth of dog-wood 
(Cornus florida), holly (Ilex opaca), waxberry (Myrica ceri- 
fera), possum-haw (Viburnum nudum), Jersey tea (Ceanothus 
americanus), white-leaved blackberry (Rubus cuneifolius) , dew- 
berry (Rubus trivialis), red buckeye (Aesculus Pavia), and 
bear grass (Yucca filamentosa). A rather extensive clump of 
hazel nut (Corylus americana) was flourishing under the live 
oaks. It was probably planted by Michaux. The vines, which 
were quite abundant in the shrubbery, were four species of cat- 
brier (Smilax glauca, S. bona-nox, 8. lanceolata, and S. rotundi- 
folia), Summer grape (Vitis aestivalis), Virginia creeper (Am- 
pelopsis quinquefolia), and poison ivy (Rhus Toxicodendron). 
Near the two old cedars I was surprised to see two plants of 
gladiolas, one in fine bloom. It is surprising that they should 
have survived so long in utter neglect. 

On the gentle sandy slope between the grove and the branch 
was a fine carpet of ferns and flowers under some large 

*This species is native as far up as Chapel Hill, N.C. 
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trees of pines, oaks and gums. The ferns here were cinna- 
mon fern (Osmunda cinnamomea), royal fern (Osmunda reg- 
alis), bracken fern (Pteris aquilina), chain fern (Woodwardia 
areolata), large chain fern (Woodwardia virginica), and 
lady fern (Asplenium Felix-femina). In damper places 
among the ferns were in bloom the pretty pink orchid 
(Calapogon pulchellus) and the blue skull cap (Scutellaria in- 
tegrifolia), and higher up among the bracken there were con- 
spicuous purplish patches of Samson’s snakeroot (Psoralia pe- 
dunculata) and the scattered white spikes of star grass (Aletris 
farinosa). The white flowers of daisy fleabane (Erigeron ram- 
osus) were abundant under the pines. 

In the rich and more or less swampy soil along the branch 
were Cypress (Taxodium distichum), black gum (Nyssa sylvat- 
ica), Southern red maple (Acer carolinanum) ,* sweet gum (Liq- 
uidamber styraciflua), old field pine (P. Taeda), long-leaf 
pine (P. palustris), short-leaf pine (P. echinata), sweet bay 
(Magnolia glauca), alder (Alnus rugosa), possum haw ( Vibur- 
num nudum), pepper bush (Clethra alnifolia), candleberry 
(Myrica cerifera), and swamp azalea (Azalea viscosa). Climb- 
ing up the trees was the very attractive and interesting vine De- 
cumaria barbata, belonging to the hydrangea family. It has 
much the same habit as the English ivy, attaching itself to the 
bark of the trees by adventitious roots and sending off horizon- 
tal flowering branches at some distance from the ground. I have 
tried to cultivate this vine in the arboretum of the University of 
North Carolina at Chapel Hill, but have not succeeded in get- 
ting it to live for more than two or three years. 

When we consider the number of times that Michaux’s gar- 
den property has changed hands, it is surprising that the old 
grove has remained so completely undisturbed. It is hardly 
likely that this immunity has been due to sentiment, even though 
the historic associations of the spot have not been forgotten en- 
tirely, and unless acquired and protected by some interested 
organization the grove may at any time be felled and the living 
record of a great man lost forever. 

Chapel Hill, N. C. 


*From my observation this form seems to intergrade imperceptibly into the 
typical Acer rubrum. ° 
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PROCEEDINGS OF THE TENTH ANNUAL MEETING 
OF THE NORTH CAROLINA ACADEMY 
OF SCIENCE. 


HELpD aT THE AGRICULTURAL AND Mecuanicat CoLiecE, 
Rateieu, N. C., Aprit 28-29, 1911. 


The Executive Committee met at 2:45 p. m., Friday, April 
28, there being in attendance Pres. W. H. Pegram and Sec’y- 
Treas. E. W. Gudger ex-officio, and F. L. Stevens. In addition, 
C. S. Brimley and Franklin Sherman, Jr., were asked to act for 
H. H. Brimley and H. V. Wilson, absent. The Sec’y-Treas. read 
his report, which showed that in addition to the usual routine 
work, the Constitution and By-Laws have been edited and 
published with a list of the officers from date of organization 
and the roster of members revised to Jan. 1, 1911. The mem- 
bership for 1909 was 44; new members added in 1910, 46; 
actual membership Jan. 1, 1911, 90. The following new mem- 
bers were then elected : 


Dr. W. T. Carstarphen, Prof. of Physiology Wake Forest 
College. 

Mr. W. T. Harding, 116 W. Jones St., Raleigh. 

Prof. W. P. Jackson, Instr. in Science, High School, 
Raleigh. 

Dr. Wm. de B. MacNider, Prof. of Pharmacology, Univ. of 
N. C., Chapel Hill. 

Mr. W. C. Norton, Asst. in Botany, A. & M. Collge, W. 
Raleigh. 

Mr. G. W. Wilson, Asst. Plant Pathologist, A. & M. College, 
W. Raleigh. 

There was then laid before the Committee the offer of the 

Journal of the Elisha Mitchell Scientific Society with regard 


to publishing the proceedings. Heretofore, when the Academy 
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numbered 40-50 members, the charge has been $50.00. Now 
that the membership has doubled, the new offer is to publish 
the proceedings and any papers presented at the annual meet- 
ing, and furnish the Journal to each member of the Academy 
(the number not to exceed 100) for $75.00 per year, to take 
effect for the year 1910-11. 

The Secy. offered a resolution that hereafter each member 
when sending in his titles for the yearly meeting specify the 
amount of time wished, and that this be printed in the pro- 
gram. The following by-law was proposed by Franklin Sher- 
man, Jr.: 

BY-LAW 6. 
The Secretary-Treasurer, during his term 
of office, shall not be liable for annual dues, and 
his necessary expenses in attending the regular 
meetings shall be defrayed from the Treasury of 
the Academy. 
All these matters were favorably recommended to the Acad- 
emy. 
The Treasurer’s report for 1910-11 showed: 


RECEIPTS 


Panes Seems Beet GUE 6k 5 ko os. ow ct di eemikseaotens $167 29 
SN ENE onc ccendcatuchvasvasewtsveneeveuedes 92 00 
Interest on Savings Bank Deposit................. 4 93 

II 56.4 scaw cd Se anudinenseuneennes $264 22 
Te TTT ee 80 64 

MOET TETET PTE ETT TT TTT ee eT TT $183 58 
Mantes Tom Walemee oo. ccscccccscvsccvccccness $133 29 
Chheckkime GeceGt 2... ccc cscccsccccccsccccceses 50 29 

po Ree eee ee $183 58 
WIND GE ic vc cnccwssncseneeascssucneen 29 00 


EEE ECOL TERETE OT TEE ETT 
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EXPENDITURES 
PE <st ee KAt ree dea he deeeRbiteeesebcees shee 15 50 
Proceedings (Mitchell Journal) .................. 50 00 
pO OTT ETT TET ITT CTE CTE CCT TCT CT 8 00 
PY Ge IE icc cedoneeh bins eebicavenne 7 14 
I cb b ras icsrnwknssesncnnse $ 80 64 
OUTSTANDING DEBTS 
Proceedings, 1910-11 ............. lehdae vie amen $ 75 00 
re re eee 8 00 
MI 5g 6 ca is wand one cudelstenas $ 83 00 


At 3 p. m. Pres. Pegram called the Academy to order and 
appointed the following committees: 

Nominating —C. S. Brimley, W. C. Coker and Julian 
Blanchard. 

Auditing — J. J. Wolfe, R. I. Smith and F. Sherman, Jr. 

Resolutions — Collier Cobb, C. B. Markham and A. H. 
Patterson. 

Then followed the reading of papers in order as shown on 
the following program, adjournment taking place at 5:45, 
when twelve numbers had been called. 

On reassembling at 8:30 p. m. the Academy was warmly 
welcomed to the A. & M. College by Pres. D. H. Hill. After 
making response to the address of welcome, Pres. Pegram de- 
livered the Presidential Address on the subject, “ The Problem 
of the Constitution of Matter.” Following him, Prof. John 
F. Lanneau delivered a lecture on “Sirius, the Bright and 
Morning Star.” After adjournment, the Committee on Sci- 
ence Teaching in the Schools of North Carolina (W. C. Coker, 
chairman) held a meeting. 

At 9 a. m., Saturday, the Academy reconvened in annual 
business meeting. The three recommendations of the Execu- 
tive Committee were unanimously adopted. The Nominating 
Committee reported as follows: 

For officers for 1911-12 — Pres., Dr. H. V. Wilson, Prof. 
of Zoology, Univ. of N. C., Chapel Hill; Vice-Pres., Prof. W. 
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A. Withers, Prof. of Chem., A. & M. College, W. Raleigh; 
Secy-Treas., Dr. E. W. Gudger, Prof. of Biology and Geology, 
State Normal College, Greensboro. 

Executive Committee — Dr. J. J. Wolfe, Prof. of Biology, 
Trinity College, Durham; Mr. F. Sherman, Jr., Entomologist, 
Dept. of Agriculture, Raleigh; Prof. A. H. Patterson, Prof. 
of Physies, Univ. of N. C., Chapel Hill. 

The Committee on Resolutions reported as follows: 

Resolved, That the North Carolina Academy of Science ex- 
tend to President Hill and the Faculty of the N. C. College of 
Agriculture and Mechanic Arts its appreciation of the hearty 
welcome and hospitality extended to it. 

That we express to the News and Observer and the Evening 
Times our thanks for the publication of the program and for 
the excellent reports of the proceedings of the Academy. 

Prof. W. C. Coker, Chairman of the Committee on Science 
Teaching, gave an outline report on Science teaching in the 
State and discussed the situation. On motion the committee 
was authorized to complete its report and publish it on the 
authority of the Academy.* 

At 10 a. m., by special invitation, Dr. R. A. Hall, of the 
Univ. of N. C., read his report, “ The Chemical Researches of 
Ehrlich Leading to ‘606’” before a joint meeting of the Acad- 
emy and the N. C. Section of the American Chemical Society. 
Next came the reading of the Chemistry papers on the program 
of the Academy—these having been made a special order for 
this hour—followed by the regular program. The reading of 
papers having been concluded at 2 p. m., the Academy adjourned 
to the dining hall of the College and was there entertained at 
luncheon by the College and by the Raleigh members. 

The following members were in attendance: Blanchard, J. ; 
Brimley, C. S.; Bruner, S. C.; Chrisman, W. G.; Clapp, 
S. C.; Cobb, Collier; Coker, W. C.; Edwards, C. W.; 
Gudger, E. W.; Herty, C. H.; Hutt, W. N.; Hutt, Mrs. 
W. N.; Ives, J. D.; Jackson, W. P.; Kilgore, B. W.; 
Lanneau, J. F.; Lay, G. W.; Lockhart, L. B.; Mac-: 





*This report will appear in full in the North Carolina High School Bulletin 
for July, 1911. 
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Nider, G. M.; Markham, C. B.; Metcalf, Z. P.; Metcalf, 
Mrs. Z. P; Mills, J. E.; Newman, C. L.; Norton, W. C.; Pat- 
terson, A. H.; Pegram, W. H.; Pratt, J. H.; Shaw, S. B.; 
Sherman, Franklin, Jr.; Shore, C. A.; Smith, R. I.; Stevens, 
F. L.; Williams, L. F.; Wilson, G. W.; Wilson, H. V.; Wil- 
son, R. N.; Withers, W. A.; Wolfe, J. J. 

The total attendance was 40 out of a membership of 85. 
There were 33 papers on the program, all of which were read 
but two, and all when called for save two. In attendance, num- 
ber of papers, range of discussion, and general interest, this ses- 
sion exceeded any in the history of the Academy. 

In addition to the presidential address (published in full in 
this issue), and to the lecture on “Sirius,” the following papers 
were presented : 


Catching Hawk Moths on Flowers at Dusk, C. S. Brimley, 
Raleigh. 
[ Published in full in this issue. | 


Natural History Notes, E. W. Gudger, State Normal College, 

Greensboro. 

A. An Interesting Case of Symbiosis. (Specimens ex- 
hibited.) 

For six successive seasons, wood frogs, leopard frogs, toads, 
and salamanders (species unknown, probably Amblystoma punc- 
tatum), have been observed to lay their eggs in a small pool in 
the college park. Each spring it has been noted that the eggs 
of the salamanders only had a greenish color. Microscopic ex- 
amination shows that this is due to great numbers of a very 
small unicellular green alga found within the inner mass 
of jelly. The green color grows more marked as the develop- 
ment of the eggs takes place, due presumably to the larger 
amount of CO: given off as the larve become more active. 
Since no algae have ever been found in the outer or general 
mass of jelly, it seems possible that they may penetrate the 
oviducts of the salamander and become enclosed in the inner 
capsule of jelly as the eggs pass to the exterior. 
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B. Some Plant Abnormalities 

A bifureated frond of the common Boston Fern was exhib- 
ited. This was one of two growing on one plant in the writer’s 
laboratory at the present time. Three years ago two others 
were noticed on different plants. 

A drawing was exhibited of a motile Haematococeus with 
four flagella. This was found last fall in a lot of fresh material 
from a cemetery urn. 


Results of a Practical Attempt to Control Lettuce Sclerotiniose, 

F, L. Stevens, A. & M. College, W. Raleigh. 

Lettuce sclerotiniose has been the subject of investigation 
for several years in the North Carolina Agricultural Experi- 
ment Station. From the laboratory study it was concluded 
that all structures except the sclerotium are short lived; there- 
fore, that if the formation of new sclerotia could be prevented 
diseased beds could eventually be restored to health. To test 
this theory several experimental beds were very thoroughly 
infected in April, 1908, by heavily inoculating a large number 
of plants and allowing the sclerotia which were formed to re- 
main in the beds. The following year 555 plants, or over 45 
per cent., died of sclerotiniose. From this time on a course of 
treatment designed to prevent the formation of sclerotia was 
followed with the hope of lessening the disease. The following 
year only seven plants, or one-half of one per cent., of the crop 
died. A year later, that is, the present year, the results were 
almost the same. This experiment seems to indicate that con- 
trol of this disease can be obtained by the methods employed. 


Some Points of Architectural Acoustics, /ndrew H. Patterson, 

University of North Carolina, Chapel iill. 

An account of experiments made by the author and Mr. 
A. L. Feild on the acoustics of Memorial Hall at the University 
of North Carolina. The reverberation in this hall is very bad, 
and the problem is complicated by bad echoes due to large flat 
panels in the dome-shaped ceiling. Further experiments will 
be undertaken in an attempt to find a complete solution of the’ 
difficulty. 
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Preliminary Report of the Regeneration of Nemerteans and 
Amphitrite, Judson D. Ives, Wake Forest College, Wake 
Forest. 

Sections of Nemerteans were found to regenerate readily. 
The anterior surfaces of the sections regenerated but a small 
amount of new material compared to that formed by the poste- 
rior surfaces. A small section, 1.2 em. long, regenerated 2.5 
cm. on its posterior surface in twenty-five days. Another sec- 
tion, 0.8 em. in length, regenerated 1.6 cm. in the same length 
of time. A section 2.1 em. regenerated 1.5 cm. in twenty-five 
days. A section 8.3 em. long regenerated 0.6 cm. in twenty-nine 
days. A worm with its posterior portion cut off, its head and 
the remaining anterior portion measuring 10.2 cm., regenerated 
1 cm. in twenty-nine days. 

In Amphitrite the tentacles were found to regenerate read- 
ily and rapidly. <A large per cent. of worms with the portion in 
front of the branchiae removed, along with their tentacles, lived 
for eleven to fourteen days when they were killed for preserva- 
tion. 

A worm with five branchiae cut off thereby leaving but one 
branchia uninjured, lived for eleven days. 

Worms with the portion in front of the second pair of bran- 
chiae removed, thereby removing the tentacles and the first 
pair of branchiae, lived for thirteen days, and were in good con- 
dition when killed. 

A very few worms which had their entire heads cut off back 
of their branchiae lived for four days. 

A large per cent. of worms which had about a third of their 
posterior portion removed lived for fourteen or fifteen days, 
and were in very good condition when they were killed. 


A Dangerous Apple Disease, F. L. Stevens and Guy West Wil- 
son, A. & M. College, West Raleigh. 

This disease came to our notice in 1909, from Lincoln 
County, where it appeared in 1908 on a single tree, and despite 
the cutting out of all disease seen and spraying with lime-sul- 
phur, it spread the next year to 13 trees. The same trouble 
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appeared in Sampson County in 1909 with even more disas- 
trous results. 

Whitish or pinkish pustules appear on the younger twigs 
and about the crotches of the tree. These bear numerous spores 
of the Fusarium or tubercularia type, but so far no ascigerous 
form has been connected with them. The infection is in the 
bark, the diseased areas shriveling and separating. The epider- 
mis splits away exposing the browned surface beneath, or the 
pustules merely break through the epidermis, especially near 
the lenticels. Upon older twigs the bark cracks longitudinally, 
exposing rows of pustules in the cracks. A pinkish mycelial 
growth sometimes appears on the diseased twigs. 


Condimental Feeds, Stock and Poultry Tonics and Conditioners, 

G. M. MacNider, Department of Agriculture, Raleigh. 

The legislature of 1909 passed an act requiring all manu- 
facturers of condimental, patented, proprietary or trade-marked 
stock or poultry tonics, regulators or conditioners to register 
with the Commissioner of Agriculture each brand offered for 
sale in the State and to pay an annual license fee of twenty 
dollars for each brand. 

This law covers such preparations as Pratt’s Conditioner, 
Prussian Stock Tonic, Capitol Stock Remedy, International 
Stock Food, Magic Poultry Tonic and many others. 

During the year 1910 sixty-three brands were registered in 
accordance with this law. Of this number forty were prepara- 
tions claiming to be of medicinal value for stock, eighteen were 
for poultry and five were preparations claiming to be of value 
for stock and poultry. 

Under the authority of this law the author has analyzed 
chemically and microscopically sixty-four of these proprietary 
remedies. The results of this work have recently been published 
in a bulletin of the N. C. Department of Agriculture. 

These preparations are usually composed, largely, of a base 
material such as wheat bran, middlings, oil meal, cotton-seed 
meal, corn meal, ete. To this are added a large variety of both 
mineral and vegetable drugs. Some of the preparations contain ‘ 
only two or three ingredients, while others contain twelve or 
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fifteen drugs in addition to the base material. Salt, sulphur, 
charcoal, fenugreek, Epsom salts, and ginger are the drugs most 
frequently found. Thirty-four drugs were found in the prepa- 
rations examined. The drugs which are used in any considera- 
ble amount in the preparations are of practically no value in 
veterinary medicine, while the drugs which are of value are 
present in such small amount that they can have no effect. 

A number of experiment stations, both in this country and 
abroad, have conducted feeding experiments, with different 
classes of animals and poultry, to determine the actual value 
of these preparations. In no instance has the use of proprietary 
remedies proved to be of value for either stock or poultry. As 
before stated, the drugs are present in such small quantity that 
they are useless in the treatment of disease. 

It is safe to conclude that this class of preparations are high 
priced fakes which should be carefully avoided by every one 
interested in either stock or poultry. 


The Turkey Buzzard Must Go, George W. Lay, St. Mary’s 
School, Raleigh. 
[ Published in full in this issue. ] 


The Library of Congress as an Aid to Scientific Research, E. W. 

Gudger, State Normal College, Greensboro. 

The Library of Congress, with its vast aggregations of books 
and journals, including the priceless Smithsonian collection, 
is the greatest aid in America to the historical side of scientific 
research. Through the system of inter-library loans, nearly 
any and all of this enormous mass of literature is available to 
the scientific researcher, provided that his college library bear 
the cost of transportation. The writer has during the past five 
years carried on three separate extensive historical researches 
in ichthyological literature which would have been impossible 
without access (at a distance) to this great library. It is a 
pleasure to record the prompt and efficient service with which 
every one of the many requests for books has been met, and to 
call the attention of scientific men to this great adjunct to their 
work, 
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Occurrence of the Yellow Fever Mosquito at Raleigh, C. S. 

Brimley, Raleigh. 

Several years ago I noticed that occasionally mosquitoes 
would bite in the afternoon, long before sundown, and caught 
one of them, which on examination I concluded to be the Yellow- 
fever Mosquito (Stegomyia calopus), but did not feel absolutely 
certain. 

Last year however during August and September, I noticed 
a good many mosquitoes to be active and biting in the house 
during all parts of the day, even at noon. I took occasion to 
catch quite a number of them, and with the help of Mr. Z. P. 
Metcalf of the N. C. Dept. of Agriculture succeeded in con- 
clusively identifying them as the Stegomyia calopus. 

These mosquitoes were active during the greater part of the 
day, except possibly the early morning, at which time I do not 
remember noticing any, and would come around one even on 
the hottest days at noon. Their hum seemed quite distinctive, 
being to my mind more nervous and quicker than that of the 
commoner species, giving one more the impression that the in- 
sect had somewhat lost its temper. In appearance they are 
rather small mosquitoes with the legs conspicuously banded 
with several bands of white, there is also a silvery lyre shaped 
mark on the upper part of the thorax, this latter however is 
easily rubbed off in capturing the insect, which is a pity as it 
is the most distinctive color mark of the species. 

I did not succeed in finding out where the Stegomyia bred, 
although I tried to find some place where the larvae might pos- 
sibly be found. 

Mosquitoes caught after dark during the same period were 
usually, and if I remember correctly always, other species. 

The species has not been noted by the few other entomolo- 
gists, who live in other portions of Raleigh. 


Proposed Reform in Our Calendar, Andrew H. Patterson, Uni- 
versity of North Carolina, Chapel Hill. 
A discussion of the various methods proposed in recent 
years for the reform in our present calendar. 
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Conjugating Yeasts, W. C. Coker, University of North Carolina, 

Chapel Hill. 

In the course of experiments by an advanced class in the 
fall of 1910 the rare and peculiar wild yeast, Schizosaccharo- 
myces octospora Beyerinck was found. It appeared in test 
tubes that were filled with distilled water in which were a num- 
ber of unbroken Delaware grapes that were bought in the local 
market. A day or two after the tubes were prepared a slow 
fermentation set up, and later a precipitate appeared. On ex- 
amination of this precipitate after three weeks it was found to 
contain the Schizosaccharomyces in process of conjugation. A 
later experiment made with Tokay grapes gave a similar 
result. Cultures were continued and the life history studied 
in all stages, confirming in general the observations of Guillier- 
mond. Four species of Schizosaccharomyces are known, all sup- 
posed to be tropical or sub-tropical, and S. octospora has been 
known heretofore only from Greece. 


Some Interesting Water Molds, W. C. Coker, University of 

North Carolina, Chapel Hill. 

The occurrence in Chapel Hill of Thraustotheca clavata 
(DeBary) Humphrey was reported. It seems to have been 
found previously only at Strassburg, Germany. In this singu- 
lar mold the sporangial wall dissolves away almost completely, 
suggesting the method of spore liberation in Rhizopus, and 
the encysted spores are allowed to fall apart in all directions. 
The spores escape from their cysts in the laterally ciliated 
form, showing that the first swimming stage is suppressed. 

There also occurs in Chapel Hill a species of Dictyuchus 
in which the entire sporangium breaks away from the hypha as 
soon as the spores become distinct. After some time the spores 
escape singly through individual tubes as is normal in the 
genus. 

Other points reported were the appearance of a variety of 
Achlya americana with hypogynus tubes, the occurrence in 
Chapel Hill of Achlya racemosa Hildeb, and the fact that Sap- 
rolegnia diclina Humphrey is at least not always dioecious. 
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Rhizoctonia of Buckwheat, F. L. Stevens and G. W. Wilson, 
A. & M. College, West Raleigh. 


Mention was made of a serious outbreak of rhizoctoniose on 
buckwheat in the western part of North Carolina. 


The Finned-Tailed Larva of the Butterfly Ray, Pteroplatea 
Maclura, E. W. Gudger, State Normal College, Greensboro. 
The adult ray has a very short tail, in length about equal to 

one-third of the body, with very faint traces of dorsal and ven- 

tral finfolds. A photograph was exhibited of three young at- 
tached to flattened yolks, showing each embryo with a profusion 
of long external gills and a tail three-fourths as long as the 
body. All three larvae have the hinder halves of their tails 
distinctly finned above and below, thus forming broad paddle- 
like organs. The significance of this in the phylogenetic history 
of this ray is very great. 

More than half the material is at hand for the embryology 
of the fish, and an effort will be made to collect the remaining 
stages this season. 


The Present Status of the Relativity Principle, C. W. Edwards, 

Trinity College, Durham. 

The Principle of Relativity as developed by Einstein is 
expressed in the terms of two postulates—one introducing pri- 
marily the idea of the relativity of motion and the other de- 
pending rather more upon the relativity of time. The first 
postulate has been accepted since the time of Newton and may 
be formulated as follows: Absolutely uniform translatory mo- 
tion can neither be measured nor detected. Another statement 
is that any observed motion, when referred to a definite system 
of coordinates, is dependent on the velocity of the origin of co- 
ordinates. 

The second postulate states that the velocity of light is in- 
dependent both of the observer and of the source. This is a pure 
assumption so far and is not in entire harmony with the first 
postulate. In fact the experiments of Michelson and Morley, : 
as well as those of Trouton and Noble, seem best explained by 
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the opposite assumption that the velocity of light is not inde- 
pendent of its source. These experiments may also be explained 
on the basis of the assumption of Lorentz. The electro-magnetic 
theory adapts itself wonderfully to the second postulate while 
the electromagnetic emmission theory of J. J. Thomson adapts 
itself to the opposite hypothesis. So long as we confine our- 
selves to a consideration of uniform motion, the integrity of 
our present system of mechanics is maintained. There is noth- 
ing inconsistent in the ideas of kinetic -length (Lorentz), and 
kinetic mass (Kaufmann and Bucherer). 

The battle is at present being waged around the second 
postulate. Either the acceptance of a stationary ether, or of a 
moving ether, or the entire denial of the existence of an ether 
will be the outcome. 


The Whistling Arc in the Study of Auditorium Acoustics, C. W. 
Edwards, Trinity College, Durham. 


Employing the well known device of using a sound emitting 
light for a source of sound waves, a whistling are was used 
for investigating confusion and distorsion in an auditorium. 
The very large variety of sharp clear notes that the are could be 
made to emit by varying the inductance made it especially 
useful in the study of the less practical problem of distorsion. 
Small mirrors were used, following the method of F. R. Wat- 
son of the Univ. of IIl., to trace the path of the sound waves 
after reflection from various surfaces. 


Survivals Along the Sea Islands From Hatteras to Key West, 
Collier Cobb, University of North Carolina, Chapel Hill. 


The Peat Deposits of North Carolina, Joseph H. Pratt, Chapel 
Hill. 

Isoetes in North Carolina, W. C. Norton, A. & M. College, 
West Raleigh. 


The Composition of Melted Kauri Copal, as Used in Varnish 
Making, Charles H. Herty and C. S. Venable, University of 
North Carolina, Chapel Hill. 
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A Bacteriological Soil Survey of North Carolina, F. L. Stevens 
and W. A. Withers, A. & M. College. Presented by W. A. 
Withers. 

Results of Some Preliminary Studies in Wing Vein Homologies, 
Homoptera Cicadina (Lantern), Z. P. Metealf, Department 
of Agriculture, Raleigh. 

Regressive Differentiation in Hydroids and Sponges, H. V. Wil- 
son, University of North Carolina, Chapel Hill. 

A Striking Class-Room Experiment After Otto Von Guericke 
(by invitation), J. M. Pickel, Department of Agriculture, 
Raleigh. 

Recent Changes of Level from Cape Hatteras to Cape Sable 
(Lantern), Collier Cobb, University of North Carolina, 
Chapel Hill. 

How to Discover the Solution of a Problem, John F. Lanneau, 
Wake Forest College, Wake Forest. 

Mineralogical Notes on Rutile, Prophyllite, Tale and Graphite, 
J. H. Pratt, Chapel Hill. 


Some Interesting Variations in the Flowers of a Local Vinca, 
W. C. Norton, A. & M. College, West Raleigh. 


Road Surfacing Materials, Joseph H. Pratt, Chapel Hill. 


Some Seedlings of the Scuppernong Grape (by invitation), F. 
C. Reimer, Department of Agriculture, Raleigh. 


E. W. GUDGER, Secretary. 








THE PROBLEM OF THE CONSTITUTION OF 
MATTER.* 
By W. H. Preeram, 


What is matter? Is the world made of one substance, or of 
many substances? Such questions have puzzled the minds of 
men from the earliest times, and the quest for knowledge of 
the ultimate has been a fundamental characteristic of all sys- 
tems of philosophy and science. With Parmenides matter is 
simply not being as opposed to being. Plato attributed to mat- 
ter something more than mere negative existence. With him it 
is the correlate of idea. Aristotle regarded it as pure poten- 
tiaiity and utterly devoid of determination. Bishop Berkeley 
denied the existence of matter altogether, as did Lotze of our 
day. As opposed to the idea of the absolute continuity of mat- 
ter as proposed by Anaxagoras, Democritus advanced the theory 
of the atom, that has been held in some form to the present 
time. The Democritan atom had many sizes, shapes and aggre- 
gations, which differences constituted the differences of material 
objects. The famous vortex rings of Helmholtz were imagined 
by Lord Kelvin to be the true form of the atom—the vortices 
being set up in the ether. Boscovitch held rather vaguely that 
the atom is merely a center of force. All views of this type were 
unprofitable and incapable of meeting the demands of experi- 
mental science. 

The modern scientific idea as to the structure of matter had 
its origin in Dalton’s Atomic Theory. His conception that the 
chemical elements are divisible into atoms is well erystallzed 
in the mind of every student of science. But what scientific 
evidence have we of the existence of atoms and molecules as 
real and definite divisions of matter? The evidence is both 
inferential and direct. The whole of chemistry, most of phys- 
ics, and a large portion of the natural sciences may be regarded 
as constituting a body of inferential evidence in support of the 
Atomic Theory. 





*Presidential Address before the North Carolina Academy of Science, April 28, 1911. 
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Of direct evidence one of the most striking examples is the 
Brownian movement, an adequate explanation of which has 
been given in the last few years. A naturalist, Brown, in 1827, 
observed with the microscope that fine particles of solid matter 
suspended in a liquid exhibit a state of rapid and perfectly 
irregular movement, reminding one of “a swarm of dancing 
gnats in a sunbeam.” He proved that the movement was not 
due to animalculae, and recognized that the smaller the parti- 
cles the more rapid the movement. Recently, Zsigmondy and 
Einstein have carefully investigated the whole matter with the 
aid of the marvelous ultra-microscope, and have developed the 
theory that a small particle shares in the molecular motion of 
the surrounding liquid, and that except as to size there is no 
essential difference, from the standpoint of the molecular theory 
of heat, between a particle suspended in a liquid and a molecule 
in solution. This Brownian movement varies with the tempera- 
ture — the particles moving more rapidly as the temperature 
increases — and varies in just the way that the kinetic molecu- 
lar theory predicts. Moreover, the suspended particles exert 
an osmotic pressure, as direct experiment has shown: so they 
behave in this respect just as molecules in solution. The ultra- 
microscope shows the exceedingly small particles as bright 
specks in the otherwise dark field; just as we see dust particles 
when looking across a beam of light in a darkened room. As 
one looks upon the erratic movement of the particles he realizes 
that he is seeing molecular motion— or at least the direct 
result of it — at first hand. 

Going further than this Rutherford in a classic experiment 
actually counted the atoms, one by one. He not only proved that 
the ballistic jump of the electrometer corresponds closely to 
the flashes of light in the spinthariscope, not only that the gas 
helium exists in extraordinarily small particles, but that these 
particles which he counted were actually heliwm atoms. In a 
recent experiment at the University of Chicago Prof. R. A. 
Millikan succeeded in isolating the individual ion, moving it. 
about and examining it at will. 

Now contemporaneously with the development of the modern 
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idea of the atom there developed also the idea that the atom 
does not represent the ultimate stage or limit in the subdivision 
of matter. Dalton’s atomic theory was placed on record in 
1803. Only twelve years later (1815) Dr. Prout published his 
observation that the atomic weights of all the other elements are 
approximately and in many cases exactly integral multiples of 
the atomic weight of hydrogen, and on this observation based the 
hypothesis that hydrogen alone is elementary — that it is the 
primordial substance — and that the atoms of all the other so- 
called elements are aggregations of hydrogen atoms. This hy- 
pothesis persisted for fifty years with fluctuating fortune; 
and though it was finally abandoned, its career was attended 
by many collateral advantages to the scientific world. It had 
accustomed men to think of the possible complex nature of 
all atoms; it had prompted successive and more refined re- 
determinations of the atomic weights; and it had stimulated 
many distinguished chemists to inspect closely and persistently 
the tables of atomic weights for the purpose of discovering (if 
possible) numerical relations between these atomic weights 
as evidence of relations between the elements themselves. 
The result of this half century of work inspired by Prout was 
erystallized by Mendeléef, who published in 1869 a crude form 
of the Periodic arrangement of the Elements, and the announce- 
ment of the celebrated Periodic Law, that the properties of the 
elements are functions of their atomic weights. Scientists 
claimed at once that this law, if true, represents only a super- 
ficial truth. If the elements be thus related, they must be com- 
posite, or in some deep-seated way have a common bond or a 
common origin. 

From 1870 to 1895 there was obtained no scientific evidence 
in support of this conclusion. Men talked and wrote freely of 
the possible genesis of the elements through a process of suc- 
cessive condensation of some superheated primordial stuff, and 
of the possible disintegration of the atoms of the Elements by 
means of high temperatures. Sir Norman Lockyer’s ambitious 
effort to obtain scientific proof of this hypothesis by means of 
spectroscopic observation of the condition of the matter on the 
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sun and stars promised much, but yielded nothing. Many mod- 
ifications of Mendeléef’s arrangement of the atomic weights 
were offered, and many revisions of the hypothesis as to the 
genesis or evolution of the elements were advanced. The litera- 
ture of the period shows great intellectual activity in this fasci- 
nating field; but no clearer vision of the nature of the atom 
and of the supposed sub-atom’s states of matter was attained. 

Thus for twenty-five years the assault continued without any 
material advancement of the firing line. The atom stood intact 
and apparently impregnable. Suddenly, however, in a brief 
period beginning with 1896, a perfect flood of light was thrown 
on the question. Phenomena connected with the origin and 
polarization of light waves, the investigation of the conduction 
of electricity through gases, the properties of electric waves, 
and the properties or radio-active matter and related facts, con- 
stituted an epoch of conquest unparalleled in the history of 
science. In this brief period a new branch of science has been 
created, rich in phenomena of the most striking sort. A much 
better interpretation of phenomena already known, a vastly 
stronger theory as to the structure of matter and a firmer co- 
ordination of all physical phenomena have been attained. The 
character of this new knowledge and the methods by which it 
has been obtained may be briefly stated as follows: 

In 1896 Zeeman, by his celebrated experiments confirmed 
in an astonishing degree the theory of Lorentz that light of 
different wave lengths from an incandescent gas proceeds not 
from vibrating atoms, but from electrified particles associ- 
ated with the atoms. Subsequently by appropriate qualitative 
and quantitative experiments these electrified particles were 
found to carry a unit negative charge and to have a mass one- 
thousandth that of the hydrogen atom. 

The well known Cathode rays were re-investigated by 
Thomson and others, who found that these rays consist of elec- 
trified particles projected from the Cathode with a velocity of 
1-20 to 1-10 that-of light; that the charge carried by each par- 
ticle is a unit of negative electricity; that the mass of each par- 
ticle is one-thousandth that of the hydrogen atom; and that the 
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particles derived from one substance are identical in mass and 
charge with particles derived from any other substance. 

In the experimental study of the conduction of electricity 
through ionized gases it was found that the particles carrying 
negative electricity are the same in all gases, and that they are 
identical in mass and charge with the particles of the Cathode 
rays. 

In the field of radioactivity we are familiar with the fact 
that radioactive bodies emit or discharge electrified particles of 
two grades, known as the a rays and the 8 rays (the y rays are 
of a different order, and need not be noticed further). Repeated 
experiments show that a rays consist of positively charged parti- 
cles, each having a mass not less than the hydrogen atom; and 
that the 8 rays consist of negatively charged particles, identical 
in mass and charge with the particles of the Cathode rays. 

Thus by unquestioned experimental evidence derived from 
four fields of investigation, three facts of fundamental import- 
ance have been established: (1) The existence of particles of 
matter much less than the smallest atom; (2) These sub-atomic 
particles, though derived from different kinds of matter, are 
identical in mass; (3) Each particle invariably carries a unit 
charge of negative electricity. Here then is the sub-atom, hav- 
ing a mass one-thousandth that of the hydrogen atom, derivable 
from the atoms of the various elements; a common ingredient 
then of all atoms, a universal constituent of matter. At last 
the atom —the late indivisible unit of matter —has been 
divided, and the persistent mystery of 70 or 80 primordially 
different kinds of matter has been solved. This new unit of 
matter — the sub-atomic mass with its negative charge — takes 
its place in the order of scientific truths. It is the ‘* Corpuscle” 
of Thomson, the “‘ Electron ” of other writers. 

In the light of the above facts what shall be our conception 
of the structure of an atom? Making use of what is known, 
and not incorporating hypothetical elements, we may think of 
an atom as a number of electrons arranged about a central mass 
charged with positive electricity. In the normal state of mat- 
ter the positive and negative charges of electricity within the 
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atom are in a condition of equilibrium; but in an abnormal 
state — a state of electrification — this equilibrium is disturbed 
and both positive and negative electricity are manifested. This 
view of the atom permits the explanation of phenomena in terms 
of matter and electricity with emphasis on the former. Matter 
with its inherent property of mass, or inertia, still retains its 
primacy, with electricity as an attribute of matter. 

We now pass from the region of verifiable facts to a 
region where hypotheses and assumptions prevail, and where 
scientific creed-building is the chief occupation of some very 
eminent men. Sir J. J. Thompson, proceeding to develop and 
clarify his model of atomic structure, introduced a new and revo- 
lutionary factor which, in theoretical physics, has inverted 
the order of things and has turned the world upside down. 
Starting with the known fact that an electric charge has inertia, 
which simulates mass. Kaufmann investigated experimentally 
the mass of corpuscles moving with different velocities (a con- 
dition found in the B-rays of radium), and discovered that the 
mass of a moving particle varies with the velocity; therefore, 
a part of the mass is of electrical origin. Thomson saw that he 
could use this discovery to improve and extend his corpuscular 
theory. If a part of the mass of a corpuscle is of electrical origin, 
why not the whole of it? Assuming the whole mass to be electri- 
cal mass he deduced from his model atom, made up of specified 
arrangements of positive and negative electricity, many of the 
properties of the real atom. By this process the corpuscle of 
Thomson, the electron of others, becomes, to use a well-worn 
metaphor, a disembodied unit of electricity. The material part 
has been eliminated, only the electrical part remains. With 
this new idea incorporated, Thomson’s theory may be stated 
in this manner: An atom consists of a collection or system of 
corpuscles revolving in orbits within a sphere of positive elec- 
trification. Thus matter has been deposed from its position as 
a fundamental substance. It is only a mode of electrical man- 
ifestation; all the properties of matter are merely properties 
of electricity. The revolution is complete. Electricity has been 
substituted for matter, and electrodynamics for mechanics. 
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But what is electricity, this wonderful substance of which 
all matter is fabricated? Is it the ultimate substance? or is it, 
in turn, derived from substance still more simple? The answer 
to these questions is being sought in the supposed relations of 
electricity to the ether. Since the days of Christian Huyghens 
(1680) the existence of a medium for the transmission of light 
through space has been assumed. No properties were assigned 
to it except extreme thinness and the power to undulate. About 
1830 Faraday, that prince of experimenters, balked at the idea 
of action as a distance, and refused to believe that energy could 
pass from one body to another without some medium to trans- 
mit it. He definitely transferred electrical and magnetic energy 
from matter to space, and laid the basis for the modern con- 
ception of the ether and for Maxwell’s electro-magnetic theory 
of light. 

Since the ether is an indispensible postulate in the interest 
of the mechanical theory and now also of the final extension 
of the electrical theory of matter, many leaders in science have 
essayed to contrive a mechanical model of the ether and to en- 
dow it with properties in virtue of which it issues forth in the 
form of electricity, and thence in the form of material sub- 
stance. This last stage in the effort to solve the problem of 
the constitution of matter is well set forth in the following 
quotations: 

Sir J. J. Thomson says: “ Now one view of the con- 
stitution of matter is that the atoms of the various ele- 
ments are collections of positive and negative charges held 
together mainly by their electric attractions, and moreover, 
that the negatively electrified particles in the atom (corpus- 
cles I have termed them) are identical with the small neg- 
atively electrified particles whose properties we have been 
discussing. On this view of the constitution of matter, 
part of the mass of any body would be the mass of the ether 
dragged along by the Faraday tubes stretching across the atom 
between the positively and negatively electrified constituents. 
The view I wish to put before you is that it is not merely a 
part of the mass of a body which arises in this way, but that the 
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whole mass of any body is just the mass of ether surrounding 
the body which is carried along by the Faraday tubes associated 
with the atoms of the body. In fact, that all mass is mass of the 
ether, all momentum, momentum of the ether, and all kinetic 
energy, kinetic energy of the ether. This view, it should be 
said, requires the density of the ether to be immensely greater 
than that of any known substance.” 

Sir Oliver Lodge says:—‘ Thus our hypothesis is as fol- 
lows: Throughout the greater part of space we find simple un- 
modified ether, elastic and massive, squirming and quivering 
with energy, yet stationary as a whole. Here and there, how- 
ever, we tind specks of electrified ether, isolated yet connected 
together by fields of force, and in a state of violent locomotion. 

“These specks are what, in the form of prodigious aggregates, 
we know as ‘matter’; and the greater numbers of sensible 
phenomena, such as viscosity, heat, sound, electric conduction, 
absorption and emission of light, belong to these differentiated 
or individualized and disassociated or electrified specks, which 
are ether flying alone, or are revolving with orbital motion in 
groups. The ‘matter’ so constituted—built of these well sepa- 
rated particles, with interstices enormous in proportion to the 
size of the specks—must be an excessively porous or gossamer- 
like structure, like a cobweb, a milky way, or a comet’s tail; 
and the inertia of matter—that is, the combined inertia of a 
group of electrified ether particles—must be a mere residual 
fraction of the mass of the main bulk of undifferentiated contin- 
uous fluid occupying the same space; of which fluid the par- 
ticles are hypothetically composed, and in which they freely 





move.” 

Though we may decline to accept, even as a working 
hypothesis, this extreme exteusion of the electron theory, there 
are, at its foundation, certain facts that mark a distinct scien- 
tific advancement, and that may justly be recalled and empha- 
sized, 

1. The atomic structure of Electricity, first suggested by 
Helmholtz, has been completely verified by the processes of the 
new science and this new natural unit—the atom of electricity— 
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may now rank with the other fundamental units of nature. It 
should not be overlooked that in all this advancement the nega- 
tive unit exhibits a rare trait of character not possessed by the 
positive unit. The latter—the positive unit—has never yet been 
isolated from masses of atomic order; it is conservative and 
uncommunicative; but the negative unit, when disintegration 
of the atom occurs, leaves the grosser portions of the wreck, 
and with swift motion carries or is carried by the finer products 
of disintegration; and only by the presence of this negative 
charge and by its responsiveness to electrical and magnetic in- 
fluences, have investigators been able to recognize the presence 
of these sub-atomic masses, and to make out some of their 
characteristics. 

2. The disintegration of atoms, long predicted, is now an 
assured fact. The electron, as a new unit of matter, has been 
accepted by the advocates of the Mechanical and the Relativity 
theories and has virtually been incorporated by Boltzmann into 
his recent revision’ of pure Thermodynamics. The chemist, 
to whom the atom has long rendered invaluable service, had al- 
ready anticipated its disintegration, and though he will continue 
to use the atom as the unit in all chemical reactions, he has no 
objection to entertaining the electron as a new, sub-atomic and 
even ultimate unit of matter. 

3. The spontaneous disintegration of matter in the field 
of radioactivity reveals the atom as a reservoir of energy. The 
measurements of Curie and Labord show that the disinte- 
gration of one gram of radium produces 300,000 times as much 
energy as is produced by combustion of one gram of coal. 
Thomson estimates that enough energy is stored in 1 gram of 
hydrogen to raise a million tons through a hundred yards. This 
enormous supply of energy found within the atom has been 
used to account for the sun’s heat, and to greatly modify our 
opinion as to the age of the earth. Probably the most import- 
ant problem before the physicist today is that of making this 
enormous energy available in the world’s work. 

While the theory of the electronic structure of matter has 
thrown much light on many perplexing problems, and while it 
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has been the tool of the engineer in his work with electric trans- 
missions, sources of light, and related phenomena, it must not 
be assumed that the problem of the ultimate nature of mat- 
ter has been solved. Should we assent to all the speculations 
that have been presented by the brilliant leaders in this field, 
and should we ever come to know that matter is only a trans- 
muted form of electricity, and that electricity is of ether origin, 
the boundary between the known and the great unknown would 
still exist — only pushed a little further away. Still unan- 
swered would be the inevitable question, What is the ether? 
Whatever may be the answer to this question, one may be well 
assured that it is not unscientific to hold that our so-called 
universal principles and laws have extension and application be- 
yond that which is seen, and that our little systems are in some 
way related to the Unseen Universe. 
Trinity College, Durham. 
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CATCHING HAWK MOTHS ON FLOWERS AT DUSK* 
By C. S. Brirmtey. 


The moths of the family Sphingidae, otherwise known as 
Hawk Moths or Sphinx Moths, have always been favorites of 
mine, ever since as a boy in England, I reared the privet hawk 
moth from its larva. 

In America however I had only picked up an occasional 
specimen till 1899, when I caught several Lined Hawk Moths 
(Deilephila lineata) on nasturtium flowers in the day time, 
and tried with very poor success to rear the Pink-spotted Hawk 
Moth (Phlegethontius cingulatus) from larvae of varied mark- 
ings on Japanese morning glories which were growing on my 
porch. 

Next year however the fun began. I was living in another 
part of town, and had an order for a dozen specimens of each 
species to fill, which gave me an excuse to catch all I could get. 
Somehow or other, I dont remember how now, I found or 
thought that some species were attracted to the flowers of the 
common jimsonweed (Datura stramonium) at dusk, and as 
there were a good many of these plants in my yard, I com- 
menced to watch them when they began to bloom, and soon 
found that more or less hawk moths came round them. I 
watched the jimsonweed flowers nearly all summer at dusk, 
and soon found that it was hard to catch a moth on them, as 
one seldom stayed long enough on one flower to be caught. I 
then conceived the idea of gathering the flowers as soon as they 
opened, (they open about dusk and wither next day), and tying 
them in bunches on the plants or on other plants, and this 
worked like a charm, as a moth now had enough flowers in one 
place to keep him busy until I had caught or tried to catch him. 

The large majority of the moths caught in this and other 
years belonged to two species, the Northern Tobacco Hawk 
Moth (Phlegethontius quinquemaculatus (celeus)), and the 
Southern Tobacco Hawk Moth (P. sexta (carolina)), the next 
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most common species was the Lined Hawk Moth (Deilephila 
lineata), while other species caught less frequently in this and 
other years were the Pink-spotted Hawk Moth (Phl. cingu- 
latus), the Trumpet-vine Hawk Moth (Sphinx plebeius), the 
Great Ash Hawk Moth (Phil. rusticus), the Pandorus Hawk 
Moth (Pholus pandorus), the Tersa Hawk Moth (Theretra 
tersa) and the Papaw Hawk Moth (Dolba hylaeus). Not a 
single specimen of the Lesser Grape Hawk Moth (Ampelo- 
phaga myron) was seen around the flowers in any year, al- 
though it is one of the commonest species, and is commonly at- 
tracted to sugar, nor did the Ash Hawk Month (Ceratomia 
undulosa), which breeds commonly in my garden on privet 
and Chionanthus ever appear among my list of captures. 

Returning from this digression to the year 1900, I would 
say that my captures consisted of six Tobacco Hawks between 
June 15 and 19, followed by a gap of 19 days in which 
none were seen, then from July 9 to 31, 37 moths were taken, 
all but seven of which were Northern Tobacco Hawks; in 
August only 20 moths were taken, 12 of them being Southern 
Tobacco Hawks, three Northern ditto, and the rest scattering. 
No moths were taken on flowers later than August 24. 

Next year the two species of tobacco hawk moths simply 
swarmed. Between June 11 and 28, 73 hawk moths were taken, 
there being 36 each of the two tobacco moths and one other, 
then followed a gap of 23 days in which none were taken, divid- 
ing the moths into two flights as in the previous year. Note 
that I say flights, not broods for whilst the first flight consists 
wholly of moths from overwintering pupae, yet moths from 
overwintering pupae also enter very largely into the composi- 
tion of the second flight. 

The second flight began on July 22, and reached its height 
before the end of the month, continuing however until the 
middle of August, after which time none were taken till Aug. 
27 when they were found again in small numbers till Sep. 
6, after which there was a third gap followed by a fourth small 
flight from Sep. 23 to Oct. 7 on pink moonvine flowers. 

During the second flight 79 Northern tobacco, 19 Southern 
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tobacco, and 7 other hawk moths were caught between July 22 
and 31; and 43 northern tobacco, 45 southern tobacco, and 4 
other hawks from Aug. 1 to 15; in the third flight, Aug. 27 
to Sep. 6, 11 northern tobacco, 11 southern tobacco, and 4 
others; while the fourth flight, Sep. 23 to Oct. 7, gave me 7 
lined hawks, two each of the two tobacco moths, and one pink- 
spotted hawk. 

Total number caught on flowers in 1901, 308, of which 173 
were the northern tobacco, 111 southern tobacco and 24 scat- 
tering. 

Next year there were hardly any moths at all, the unusual 
abundance of the previous year having presumably caused such 
an increase of their parasites as to nearly wipe them out for 
for the time being. Curiously enough while the northern 
tobacco hawk moth was so common during 1900 and 1901, yet 
I only came across two larvae of the species, while the larva of 
the southern species, the common tomato worm, abounds on 
tomato, jimsonweed and allied plants. 

After 1901, I made no notes of any importance for several 
years on hawk moths, although I still continued catching them 
to a less extent. During this time however I abandoned the 
unornamental jimson weeds, and adopted in their stead the 
well known four o’clock (Mirabilis jalapa), in which the flow- 
ers while substantially of the same character are smaller, more 
numerous and in bunches. 

In 1909 I conceived the idea that it would be interesting 
to find out the proportion of sexes among the moths that visited 
the flowers, and took notes of all I caught in 1909 and 1910, 
showing that males visited the flowers much more frequently 
than females. Thus of the southern tobacco hawk, 42 males 
and 22 females were taken in 1909, and 31 males and 12 females 
in 1910, of the northern tobacco hawk, 15 males and 10 females 
in 1909, and 5 males and no females in 1910, of the lined hawk 
moth 11 males and 1 female in 1909, and 2 males and no fe- 
males in 1910, of other species, 7 males and 1 female in 1909, 
6 males and no females in 1910, making a total of 119 males 
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and 46 females of all kinds in both years, making the proportion 
of the sexes about 5 males to 2 females. 

On the other hand my friend George Lay, while catching 
moths on jimsonweed Aug. 4-25, 1910, caught 1 male and 9 fe- 
males of the southern tobacco moth. My specimens however 
were all caught on four o’clocks. 

Two other items of interest were discovered during these 
two years, the first being that my neighbours’ cat or cats also 
caught hawk moths on the four o’clock flowers after I had quit 
for the night, the second was that the moths flew much later, 
up to ten o’clock in fact on bright moonlight nights, whereas 
on dark nights they quit as soon as it got really dark. I found 
this out by going after them with an old bicycle lamp in one 
hand and my net in the other, the first thing that my light fell 
on when approaching the four o’clocks usually being the cat. 
That cat or cats also devoured quantities of male polyphemus 
moths attracted by newly emerged females in my breeding 
cages, as many as 30 pairs of wings being found one morning. 
I tried hard to poison that cat last year or to disgust him, using 
arsenic, tartar emetic, and cyanide, but the latter he did not eat, 
while the two former he disgorged. 


Raleigh, N. C. 
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THF TURKEY BUZZARD MUST GO.* 
By Georae W. Lay. 


In Bible times we are told that dead bodies were left to the 
birds of the air and the beasts of the field. In other words in old 
times the work of these natral scavengers was relied upon to 
remove as quickly as possible dead bodies of all kinds. They 
were relied upon to do all the scavenger work, since modern 
scientific ideas of sanitation had not then been perfected. These 
primitive methods have been to a large extent continued even 
to the present day. 

In Oriental countries dogs are still expected to do the neces- 
sary work in cleaning up from the streets, and the neighbor- 
hoods of the dwellings of man, all refuse matter they are capa- 
ble of devouring. But the end of dogs as scavengers has now 
arrived, It was only within a short time that Constantinople 
sent all the dogs from its streets away to an island and gave up 
this primitive method of getting rid of disagreeable waste. It 
is generally recognized in these days that we no longer depend 
on dogs as public scavengers. 

The time has now come when the turkey buzzard should also 
be dispensed with as a scavenger. He is the means of spreading 
disease, and on the other hand, if he has not sufficient food fur- 
nished him, he is known to become a predatory bird, and to take 
off chickens and young animals, such as pigs. 

It is well established now that such diseases as hog cholera 
are carried from place to place by turkey buzzards, and even 
by English sparrows. The danger from small birds cannot 
very well be avoided, but at least they are not likely to cover a 
large radius, and people living in a neighborhood where care- 
ful sanitary measures are taken can guard against danger of 
infection from such birds as the sparrow. But the turkey buz- 
zard flies to a great height, and may go from a hog pen where 
there is hog cholera and the next time he lights be at a distance 
of ten to forty miles. If therefore the turkey buzzard is pro- 
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tected, and one must take the risk of having one of them settle 
on his land, there is no way of being sure that he has not brought 
infection from hogs suffering with hog cholera from a very long 
distance. 

The turkey buzzard is a beautiful bird when seen at a great 
distance soaring in the air. He is however a hideous and ob- 
scene bird when seen close at hand. He has been protected 
partly for sentimental reasons on account of the beauty and 
wonder of his flight, and partly because in times past he was 
relied upon to dispose of the dead bodies of animals that were 
intentionally put in remote spots, in order that he might devour 
and destroy them. Modern sanitary ideas demand that all dead 
animals should be buried since there is always a danger of dis- 
case, even in thos ewho die without being suspected of it. There 
fore, if the careless method of disposing of animals by putting 
them on the surface of the earth is used, the turkey buzzard is 
a source of danger because in the case of a diseased animal he 
could carry the disease to far distant points. If on the other 
hand sanitary methods are used, then the turkey buzzard is de- 
prived of the means of subsistence, and he will de damage in 
other ways. Many cases are already known in neighborhoods 
where proper sanitary methods were used with regard to the 
disposal of dead animals, and of other waste material, where 
the turkey buzzard has seized, killed and eaten chickens, young 
pigs, and other young animals. While perhaps public sentiment 
does not justify the extermination of the turkey buzzard at the 
present time, it seems reasonable to conclude that the protection 
of the turkey buzzard ought now to be ended, and that it should 
be allowable to kill them if they come on land whose owners 
are sufficiently educated in sanitary matters and the transmis- 
sion of disease, to wish to prevent turkey buzzards from putting 
them in danger. 

St. Mary’s School, Raleigh. 
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